The rewriting of medical research papers for the edification of the lay public has become a worldwide phenomenon. At one end of the scale the researchers themselves write versions suitable for non-specialist readers in such publications as Scientific American. At the other extreme, Associated Press science editors produce digests of research papers which are syndicated to appear in more or less truncated form in daily newspapers in the United States and elsewhere'. In Britain, subeditors scan the specialist journals in search of articles with potential news value. What is the nature of popularization? Should it be regarded as the ultimate accolade for members of the research team, bringing their names to the breakfast table along with the tea and toast, or is it a fate to be viewed with apprehension?
In an attempt to find out what characteristics make a research paper newsworthy and what happens to it in the process of popularization, I analysed three sets of articles. The source article in each case was a medical research paper which had sparked off a popularized version. A paper in the Lancet" dealt with the reduction of micronucleated buccal mucosal cells in a group of Filipino betel chewers following the administration of retinol and beta-carotene. A paper in Clinical Endocrinology 3 reported on a study of the return to fertility in a group of breastfeeding women in Edinburgh, and a report in the New England Journal of Medicine 4 described an American trial of varicella vaccine in healthy children.
Popularized versions in New Scientist and The Times
Three of the popularized versions examined here appeared in the New Scientist weekly magazine! -7, and one in the Science Report column of the London Times 8 • The New Scientist Monitor page is concerned with science news, especially new research and trends in scientific thinking. Preferred are subjects with foreseeable relevance, fast-moving topics that attract large research funds or interest the amateur. Sattaur, the Biological Sciences Editor, describes it as 'aimed at the science student at school, the undergraduate science student and all those who work or have worked in science' (personal communication). Since most of the detail of materials, methods and technical procedures is omitted, the popularized versions are substantially shorter than the source articles. A journal or newspaper must appeal to its readers in order to sell, so the tone adopted is less formal, even flippant at times. With deadlines to meet, speed is more important than accuracy.
The new readership is one for which the scientific environment is less significant than the social preoccupations of the day. Frequently, as in the two popular articles 7 • 8 discussing the report on a new chickenpox vaccine", a new context is added to frame the information from a completely different point of view. Whereas the Times article" evaluates the American trial as successful and sets it in the context of the chickenpox epidemic currently being experienced in Britain, the New Scientist version7, describing the vaccine as a 'hidden menace', hints darkly at possible side effects. In the popular articles the reader is thus one step further removed from the original research study. Any assumption that the subject matter is likely to remain constant in a pair of articles where one is based on the other is seen to be ill-founded. The topic takes second place to the editorial treatment.
What makes a subject newsworthy To be newsworthy a subject must be shown to be either controversial, relevant to the reader, of longstanding interest, important, a breakthrough, unique or, preferably, a combination of all these. The new chickenpox vaccine, for example, is presented in the New Scientist' as giving rise to controversy: 'Doctors in Philadelphia last week reported the first successful trial of a vaccine against chickenpox. But the work has revived fears that such efforts may be more dangerous than simply getting sick ... The major question is how long the vaccine lasts. Short-lived immunisation can lead to worse disease than no immunisation at all.'
The relevance of the topic to the reader is stressed in both of the articles about the American chickenpox study (my italics): A formula to emphasize the longstanding interest of the subject is frequently used: 'The idea that breastfeeding suppresses ... menstruation and fertility has been around for many years. '6 Some topics are presented as important in that they affect many people or have drastic consequences: ' [Chickenpox] is a highly infectious disease which can occur at any age, and in adults it can cause serious complications. '8 Findings are often presented as a sudden discovery or breakthrough, this aspect being underlined by a contrast between past and present:
The editor needs also to present the conclusion in definite terms, even at the cost of misrepresenting the original study. For example, the Lancet paper", with the unpromising title 'Reduction with vitamin A and beta-carotene administration of proportion of micronucleated buccal mucosal cells in Asian betel nut and tobacco chewers', is at first sight unlikely to be perceived as either relevant or interesting by British readers who do not share these habits. The editor's first step is to change the title, establishing a new frame and setting up a different focus. 'Vitamin A may protect against mouth cancer" is both an explicit promise and an unlimited generalization, and it places the article in the frame of cures for cancer which can always be assured of a front-page position. The title establishes the importance and relevance of the topic, and the suggestion that such a familiar substance as vitamin A may be the solution brings it within the reader's experience.
In the New Scientist article 'Breast feeding is contraceptive'", the source study3 is presented as ifit had had the dramatic impact of a stone thrown into a pond. For a long time, it is suggested, there has been nothing new to report on this burning issue; the old idea has been around for many years and until now there has been nothing further to add. Into this placid puddle the editor, aided by the force of immediacy (now, today) and contrast (but, however), drops the just-published study, the intention being to make a big splash. The story needs also to be established as relevant to the reader; hence the reiteration three times of the West and Western societies, where this was very much a side issue in the source discourse. The importance of a riveting title, central to the newsmaking process, is carried to an extreme in this article, where it is not only misleading but actually contrary to the sense of the source paper ('Fertility after childbirth: pregnancy associated with breast feeding':'). Unhappy indeed could be the woman who took the title 'Breast feeding is contraceptive' at face value and failed to read on.
Surface dift'erences between source and derived versions
Exactly what happens to a research paper in the process of popularization can best be seen from an example. The New Scientist Monitor page for 7 June 1984is headed 'Vitamin A may protect against mouth cancer" and the half-page article:
'Extra vitamin A could help to protect the millions of Asians who chew betel quids every day from getting mouth cancer. Hans Stich and Miriam Rosin from the British Columbia Research Center in Vancouver, together with Mythyl Vallejera of the Medical Ambassadors ofthe Philippines in Manila, discovered that giving regular quid chewers cap' sules ofvitamin A and pro-vitamin A can reduce the number of abnormal cheek cells by more than 75 per cent.
Claims that vitamins, especially vitamins A, C and E, can aid the body to inhibit the initiation and growth of tumours have been around for many years:
This passage is based on the Summary and Introduction of a 3-page paper" which appeared in the Lancet on 2 June 1984: ' The frequency of micronuclei in cells scraped from inside the human cheek is a measure of chromosome breakage in earlier cell divisions, and it can be increased tenfold by carcinogenic stimuli. Supplementation for 3 months of the diet of 40 rural Filipino betel chewers with sealed capsules of Journal of the Royal Society of Medicine Volume 80 October 1987 635 retinol (100000IU/week) and beta-carotene (300000IU/ week) was associated with a threefold decrease (from 4.2% to 1.4%)in the mean proportion of cells with micronuclei ... This suggests the possibility that in this population an increase in the dietary intake of retinol and/or carotene may reduce the incidence of oral cancer, which is an important neoplasm in many parts of Asia.' 'The hypothesis that certain micronutrients (eg, selenium, retinol, carotene, ascorbate, tocopherol, &c) may interfere with the development of cancer in general or, more realistically, of some particular type(s) of human cancer is difficult to establish.'
Most of the obvious differences between the source and derived versions relate either to syntax (grammar) or lexis (vocabulary). Technical terms in the Lancet paper are replaced by non-technical ones in the New Scientist: thus retinol, carotene, ascorbate, tocopherol become vitamins A, C and E; buccal mucosal cells with micronuclei are rendered abnormal cheek cells. Stacked nominal groups with pre-head modification (Asian betel nut chewers) are expanded by the use of relative clauses, and the modification moves to post-head position (Asians who chew betel quids). Abstractions are replaced by terms with specific or personal referents; thus In this population an increase in the dietary intake of retinol ... may increase the incidence of oral cancer is translated Extra vitamin A may protect . . . Asians who chew betel quids ... from getting mouth cancer. Reflecting the general tendency to talk about processes rather than concepts, there is a move away from nouns towards verbal groups: for example, Supplementation . . . with ... capsules ofretinol becomes Giving . . . quid chewers capsules of vitamin A; and a threefold decrease changes to can reduce . . . by more than 75%.
The tentative note characteristic of the source article is replaced by definite assertions. Instead of, This suggests the possibility, we find [They] dis-. covered. Similarly, terms suggesting a possible association (Supplementation . . . was associated with a threefold decrease) are reworded to state a direct cause-effect relation (Giving ... can reduce the number . . . by more than 75%).
These differences between the source and derived versions were found to be general tendencies typical of all sets of articles studied. To those already noted can be added a preference for passive or stative intransitive verbs in the research papers (these results were so striking; in no case was cycle length regular) and for active transitive verbs in the popularized versions (the results surprised the researchers so much; they showed very irregular cycles). Formal terms in the source papers (not habitual betel chewers) become almost whimsical in the derived versions (these happy souls . . . who had somehow resisted the charms ofquid).
Changes in underlying patterns of organization
The foregoing illustrates some of the surface features that distinguish popular science articles from research papers. Equally striking are the regular variations in the underlying patterns of structural organization. The popular versions typically exemplify a Problem-Solution pattern 9 -11 made explicit in the title. In 'Vitamin A may protect against mouth cancer", the Problem is mouth cancer in Asian betel chewers and the Solution is extra vitamin A, which is positively if cautiously evaluated in the final sentence (The figures do seem to show a real effect and could go some way to preventing the hundreds of thousands of deaths every year from oral cancer in Asia). In 'Breast feeding is contraceptive", pregnancy is identified as Problem while breastfeeding, the proposed Solution, in spite of the title receives positive evaluation only in specific limited conditions (This suggests that the minimum of breast feeding needed to guard against pregnancy must be at least five times a day). In 'Chickenpox vaccine trials a success as Britain experiences epidemic'S, the Problem is chickenpox and the Solution, the new vaccine trialled in the United States, is evaluated as 100% effective. However, in 'Hidden menace of chickenpox vaccine'", the Problem is the vaccine itself (such efforts to prevent simple childhood diseases may be more dangerous than simply getting sick) and no Solution is proposed other than the implication that it would be wiser not to use the vaccine at all.
In most of these articles the Problem-Solution pattern is encapsulated in the first sentence, which thus acts as a preview to all that follows. In this respect it stands in the same relation to the remainder of the article as does an abstract to a research paper.
An examination of the discourse structure of the research papers shows that their underlying patterns of organization are not accurately reflected in the popularized versions. Popular articles portray the researcher as an outsider, a cowboy hero who gallops into the Western town where he straightens out the corrupt administration, kisses the rancher's daughter and gallops off into the sunset. But in the real world of the laboratory or hospital ward it is precisely because the scientist is an insider, starting from a position of knowledge, that he is capable of identifying those areas that are only partially understood. Biomedical research is less a matter of problem-solving than of observing over a period of time an interesting phenomenon that does not seem to fit, together with the recording and explanation of the findings.
One feature shared by all the source discourses studied is that the unexplained or unknown issue is closely tied into a background of accepted scientific information. Behind the Lancet paper! lies the observation that it is difficult to establish conclusively that certain micronutrients may interfere with the development of cancer. In Clinical Endocrinology" the authors are aware of the association between breastfeeding and infertility, but seek to discover in what circumstances breastfeeding mothers can become pregnant again. It is known to the research team reporting in the New England Journal of Medicine" that the Oka strain vaccine is able to prevent chickenpox in many situations, but they wish to ascertain how effective it is in healthy children.
The pattern that recurs consistently in medical research papers, then, is not Problem-Solution but one that might be called Unexplained-Explanation. As soon as an Unexplained has been identified, the reader begins to anticipate an Explanation to complete the pattern. But the Explanation is achieved only over a period of time as the result of an investigation or procedure. If the Unknown is measurable, as in the chickenpox vaccine trial", the findings alone may be enough to furnish a satisfactory Explanation, but in most cases interpretation is required before the new discovery or hypothesis can be integrated into the body of knowledge to fill the gap of the previously Unexplained.
.
The narrative of science and the narrative of nature The view of science presented in popularized versions of research papers is generally so inconsistent with that in the source article that scientists may feel disposed to write them off as worthless distortions. The research paper emphasizes the conceptual structure of the discipline, while the popular article presents science as an accumulation of facts and stresses the most recent discovery. The organization, grammar and vocabulary of research papers subordinate the activities of scientists and subjects to the development of a concept within the framework of the discipline, whereas the popular articles focus on the activity of the scientist proceeding from given question to unambiguous answer by means of the simple observation of nature. In a paper read at the University of Birmingham (in preparation), Greg Myers conceded that the 'narrative of science' typical of research papers and the 'narrative of nature' found in popular science articles may be incompatible, but claimed that they both work together to create the cultural authority of science. The narrative of nature assures the layman of the objectivity of knowledge and confirms that science describes a real world that makes sense. It catches the interest of readers by focusing either on the technological application of the research or its value in daily life. It brings the researcher to the public eye and in this sense performs a remarkable public relations role. Since popularization is inevitable, perhaps we should lie back and enjoy it. It may not be so bad after all.
